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(54) CLEANING ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small and 
simple cleaning robot of an autonomously traveling type. 
SOLUTION: A plate for a mop 44 supported in the state 
of being freely rockably to a shaft 41 is provided at the 
lower frame 9 of a vehicle body 8. As this plate 44 is 
elastically pressurised to a floor surface by a spring 43 
and is provided with an upward camber surface at the 
front/rear ends of an advancing direction, the cleaning 
robot 1 can freely run around on a floor surface by 
climbing over a level difference part. Dust is absorbed to 
the lower surface of a paper mop 45 by the traveling of 
the robot 1 on a floor to automatically clean. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention runs a floor about a cleaning 
robot, avoiding the collision with a wall surface etc., and relates to the cleaning robot which can do 
indoor cleaning automatically, 
[0002] 

[Description of the Prior Art] The cleaning robot which does an autonomous run and cleans up is 
developed detecting a wall surface and an obstruction ("henceforth an obstruction etc.") by noncontact 
type sensors, such as an ultrasonic distance sensor and an infrared sensor, and avoiding these in recent 
years. For example, the self-propelled cleaner indicated by JP/7-34791 ,B is a cleaning robot having the 
obstruction sensor of the non-contact formula prepared in the circumference of a main part, and the 
collision sensor of the contact process prepared in the bumper. This self-propelled cleaner is constituted 
so that contaminants may be collected with the dust collection nozzle which made opening counter a 
floor while carrying out an autonomous run according to detection of each aforementioned sensor. 
[0003] 

[Problem(s) to be Solved by the Invention] The above-mentioned self-propelled cleaner is a cleaner 
which attracts the contaminant of a floor line with a dust collection nozzle. Therefore, since the dust 
collection space in which an electric blower, a filter, and the collected contaminants are held is required, 
equipment is enlarged to the whole. Making the equipment with which such enlargement is expected run 
about simply as a home cleaning robot at any rate domestic, if it is business use has that it is not suitable, 
and the small [ more ] and simplified cleaning robot is demanded. 

[0004] this invention cancels this trouble and aims at offering the cleaning robot which can clean a floor 

line small and simply. 

[0005] 

[Means for Solving the Problem] Solving the above-mentioned technical problem, this invention for 
attaining the purpose has the feature in the point of having provided the garbage collection sheet which 
prepared the floor line in the inferior surface of tongue of the body in the cleaning robot which does an 
autonomous run, avoiding the obstruction detected by the sensor, and a press means to press the 
aforementioned garbage collection sheet flexibly to a floor line. 

[0006] According to the above-mentioned feature, when a garbage collection sheet is flexibly pressed by 
the floor line by the press means and the cleaning robot concerned runs a floor line in this state, the 
contaminants of a floor line are collected uniformly and cleaning is performed automatically. 
[0007] 

[Embodiments of the Invention] Below, with reference to a drawing, this invention is explained in 
The perspective diagram and drawin g 4 which show the appearance of the cleaning robot which drawing 
3 requires for 1 operation gestalt of this invention are this plan. The cleaning robot 1 is a cleaning robot 
which enabled wearing of for example, a contaminant adsorption sheet (after-mentioned), i.e., a paper 
mop, as a garbage collection sheet on the base. This robot 1 has four infrared sensor 2F in the travelling- 
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direction anterior part, and has two infrared sensor 2Bs at a posterior part. The coat (covering) 3 of the 
shape of a bowl which cast the resin cast, for example, vinyl chloride, is equipped with these infrared 
sensor 2F and 2B. Covering 3 is cast as an example by 0.5mm in thickness. The reinforcement rim 4 for 
maintaining the appearance of this covering 3 is formed in the margo inferior of covering 3 The 
reinforcement rim 4 can use the resin which has rigidity rather than covering 3, for example the resin 
which is thick from covering 3. 

[0008] A grip 5 is formed in the upper part of covering 3, and this grip 5 is being fixed with the bolt 6 to 
the body (it mentions later), i.e., case, held in the covering 3 interior. That is, covering 3 is firmly fixed 
to the aforementioned case by the grip 5. 

[0009] In addition to the aforementioned infrared sensor 2F and 2B, the cleaning robot 1 has the contact 

^P r ^^ ltche iZ£LZgi Z?! and 7L flxed t0 the robo t main P art > i-c, case, covered with covering 3 

[0010] Tfien, fe cleaning robot's 1 internal strucluiriraqrt^^ is t r ^Trosss€Ctk?n 

showing the cleaning robot's 1 internal structure, and drawing 2 is the cross section of a case In both 
drawings, a case 8 consists of a frame 1 1 and wheel frames 12 and 13 jutted out of the upper frame 10 
outside, while being joined to the inferior surface of tongue of the upper frame 10 put on the lower 
frame 9 and this lower frame 9 from the top, and this upper frame 10. Stop welding or ****ing, and each 
part which constitutes a case 8 is boiled, and is joined more. Motors 14 and 15 were fixed to the lower 
frame 9, and the shafts 16 and 17 of each motors 14 and 15 are projected to wheel frame 12 and 13 side 
Wheels 18 and 19 are supported and held in the space between the wheel frames 12 and 13 and the 
lower frame 9 with shafts 20 and 21. 

[001 1] Belts 24 and 25 are laid between the pulleys 22 and 23 fixed to the shafts 16 and 17 of moto rs 14 

and 15 and a wheel 18, and 19, by rotation of motors 14 and 15, wheels 18 and 19 drive by belt ~ 

transmission, and the cleaning robot 1 runs. Thus, since wheels 18 and 19 can be driven independently 
by motors 14 and 1 5, respectively, the cleaning robot 1 can operate rectilinear propagation, revolution, a 
steep turn, etc. by each carrying out adjustable [ of the speed of the wheels 18 and 19 on either side ]. ' 
[0012] The nut 26 is formed in the upper frame 10, and a grip 5 is fixed to the upper frame 10 by 
carrying out this nut insertion-by-a-screw ** of the bolt 6. The inferior surface of tongue of a grip 5 is 
pressed by the upper surface of the upper frame 10, and, simultaneously with it, near the crowning of 
covering 3 is faced across and fixed to a grip 5 and the upper frame 10. 
._..[001 3] The lower frame 9 is equipped with the substrate 29 fixed with four bolts 28 through the tubed 
spacer 27. The aforementioned spacer 27 is divided into two upper and lower sides, respectively so that 
metallic ornaments 30 and 31 can be put and supported. Metallic ornaments 30 and 31 are projected the 
front and behind the cleaning robot 1 , respectively, and have the aforementioned contact process 
switches 7F and 7B at the nose of cam, respectively. 

[0014] In detail, the switch substrate 33 is fixed to the vertical section material of metallic ornaments 30 
with a bolt nut through a spacer 32, and contact process switch 7F are fixed to this switch substrate 33. 
A microswitch with an actuator is suitable for contact process switch 7F. this - the cushion 36 which 
fixed the metal tray material 35, such as aluminum, is formed in the position which counters the actuator 
34 of contact process switch 7F This KUYYON 36 has fixed to the inside of covering 3. Polyurethane 
rubber can be used as a cushion 36. 

[0015] Contact process switch 7B of the back prepared at the nose of cam of metallic ornaments 31 as 
well as contact process switch 7F is constituted, and a cushion with tray material is prepared in the 
position which counters covering 3 at the actuator of contact process switch 7B. Moreover, the contact 
process switches 7R and 7L formed in the cleaning robot's 1 right and left are attached in the lower 
frame 9 according to the same structure as the contact process switches 7F and 7B. 
[0016] The axle-pin rake which comes to receive a ball 38 with housing 37 is prepared in the lower 
frame 9. Furthermore, bearing 39 and 40 is formed in the inferior surface of tongue of the lower frame 9, 
and the shaft 41 of a couple is supported. A shaft 41 penetrates the coil section of coiled spring 42 and 
43, and this coiled spring 42 and 43 is held, and the edge of coiled spring 42 and 43 is being fixed to the 
plate 44 for mops. About the fixed means of coiled spring 42 and 43, it mentions later further. 
[001 7] The inferior surface of tongue of this plate 44 is equipped with the papexjgo£ 45 fr ee 
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[ attachment and detachment ] by the stops (clip) mentioned later. The sheet which formed much 
irregularity in the front face of the nonwoven blanket-like fiber aggregate as an example can be used for 
the paper mop 45. A contaminant and dust (dust) are adsorbed by this concavo-convex section. Such a 
paper mop is indicated by JP,6-17361,A. 

[0018] The aforementioned infrared sensor 2F and 2B hold the degree of infrared illuminating angle of a 
schedule, and are being fixed to covering 3. A substrate 29 is equipped with the microcomputer and 
control-section article for controlling operation of the cleaning robot 1 based on detection signals, such 
as infrared sensor 2F, 2B, and the contact process switches 7F, 7B, 7R, and 7L. Moreover, the battery 
which is not illustrated is carried in the space on the inside frame 1 1 . 

[0019] If an obstruction etc. is detected with infrared switch 2F, 2B, or the contact process switches 7F, 
7B, 7R, and 7L, according to these detection signals, the cleaning robot 1 constituted as mentioned 
above runs according to a scheduled program, in the run range, will adsorb a contaminant and dust at the 
paper mop 45, and will clean up automatically. 

[0020] If the reinforcement rim 4 especially prepared in the margo inferior of covering 3 contacts an 
obstruction etc., the flexible covering 4 will deform and either of the cushions 36 prepared in four places 
will deflect inside according to the contact position. Consequently, either of the contact process switches 
7F, 7B, 7R, and 7L can operate, and a collision can be detected. 

[0021] Then, the attachment structure of the aforementioned plate 44 for mops is explained. Drawing 5 
is the important section expansion side elevation of the cleaning robot 1 which shows the attachment 
state of the plate 44 to a case, and drawin g 6 is this front view. The plate 44 is formed in the skiing 
tabular to which the amount of [****** and ] center section made the flat surface by the cleaning 
robot's 1 rectilinear-propagation direction order edge curving up, and it is supported free [ rocking ] 
through coiled spring 43 to the shaft 41. A shaft 41 is a bolt, is combined with nut 41a and is being fixed 
to bearing 39. Although drawing 5 shows only the support state in coiled spring 43, as shown in drawing 
2 , coiled spring 42 was similarly supported with the shaft 41, and it has connected the plate 44 and the 
lower frame 9. The nose of cam of coiled spring 43 is held at the plate 4 by the presser-foot implement 
46 joined to the plate 44 by soldering etc. 

[0022] The clip 47 for equipping with the paper mop 45 the portion by which the plate 44 bent backward 
the account of before is formed. The clip 47 is formed free [ rocking ] centering on the bolt 48 before 
and after the plate 44, respectively, and is energized in the direction of arrow A by coiled spring 49. The 
edge of the paper mop 45 is inserted in so that the edge of a plate 44 may be wrapped, and it is faced 
across and fixed on a clip 47 and the upper surface of a plate 44. 

[0023] Drawing 7 is the important section cross-section plan of a clip 47. Overhang section 44a which 
constitutes bearing is formed in the both-sides edge of a plate 44, this overhang section 44a ****s and 
the aforementioned bolt 48 is screwed in by the hole. It has penetrated to crevice 47a which ****(ed) the 
undersurface of a clip 47 partially and formed it, and the nose of cam of a bolt 48 is supporting the clip 
47. Moreover, crevice 47a forms the space in which coiled spring 49 is held, and the coil portion of 
coiled spring 49 is being engaged at the nose of cam of a bolt 48. 

[0024] In this way, the end of coiled spring 49 contacts the upper surface of a plate 44, and the other end 
is producing the energization force of the aforementioned arrow A direction in contact with the crevice 
47a undersurface of a clip 47. Since the paper mop 45 can be easily detached and attached by operating 
this clip 47, exchange work is easy. 

[0025] Where the cleaning robot 1 is separated from a floor line, the undersurface of a plate 44 is located 
in a lower part from the field containing the soffit of the aforementioned wheels 1 8 and 1 9 and an axle- 
pin rake. On the other hand, it is raised until it is in agreement with the field where a plate 44 is pushed 
against a floor line, the force of coiled spring 42 and 43 is resisted, and the undersurface contains the 
soffit of the aforementioned wheels 1 8 and 1 9 and an axle-pin rake with a self-weight of this cleaning 
robot 1, if the cleaning robot 1 is put on a floor line. In this way, the plate 44 is flexibly pushed against 
the floor line, while the cleaning robot 1 runs. 

[0026] Therefore, in the level difference of a carpet etc., since it has been ridden on this level difference 
by the amount of [ to which the aforementioned plate 44 bent backward ] point, and a plate 44 
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overcomes coiled spring 42 and 43 and is lifted, touch with wheels 1 8 and 19 is not lost and a run can be 
continued without difficulty. Since the aforementioned clip 47 is arranged on the upper surface of a plate 
44, of course, trouble does not arise to a run of the aforementioned level difference etc. 
[0027] Although the aforementioned plate 44 and a clip 47 are desirable and a lightweight thing can 
manufacture them with light metals, such as aluminum and an aluminum containing alloy, you may 
manufacture as a cast of a resin. Moreover, it is not limited to holding with the presser-foot implement 
46, but you may join to a plate 44 directly by adhesion, soldering, etc., the coiled spring 42 and 43 
which supports a plate 47 forms the stop section equivalent to the presser-foot implement 46 in one on a 
plate 47, and you may make it make it hold it now. 
[0028] 

[Effect of the Invention] According to this invention, the small cleaning robot which adsorbs the 
contaminant of a floor line with a contaminant adsorption sheet can be offered so that clearly from the 
above explanation. Unlike a nozzle suction formula, this cleaning robot also has little noise, and is 
suitable as a simple cleaner for home use. 



[Translation done.] 
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[1^3 ] fs»n#.y h<mR%mtmm?*>*. 
[H4 ] ffBfensif^ b^hn^^-r^snrS)^, 

[H6 ] * ^rrnru- hnnmmz^-tm 

[4W5SIHJ!] 

l-flMfentf-yK 3-mft#A-. 4-»U 
A. 5-^li77\ 14, 18. 
19 4 3-3>f;l/tffc, 4 4-*77'ffl7* 

U-K 4 5-A-A't 7 r. 4 7--?'j77* 
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